Bone marrow metastatic myeloma cells promote osteoclastogenesis through RANKL on endothelial cells.
We have been using the B9/BM1 murine bone marrow metastasis model to study the function of adhesion molecules in the cell-cell interactions and transendothelial migration, necessary for tumor metastasis. The cell surface phenotype of these cells, which colonize vertebral and femoral marrow after intravenous injection, shows great similarity to that of human myeloma cells. In the present study, we investigated the interaction between B9/BM1 cells and osteoclasts, which likely support tumor metastasis in bone marrow. We found that co-culturing B9/BM1 cells and bone marrow-derived endothelial cells (BMECs) in the presence of vitamin D3 and M-CSF promoted differentiation of primary osteoclast progenitors to osteoclasts (detected by TRAP staining), and that this effect was blocked when BMECs were separated from the other cells by a porous polycarbonate membrane. Flow cytometry analysis showed that BMECs expressed RANKL (receptor activator of NF-kappaB ligand) protein on their surface, and that this expression was up-regulated by co-culture with B9/BM1 cells. Accordingly, RT-PCR showed expression of RANKL mRNA also to be up-regulated in BMECs co-cultured with B9/BM1 cells. Addition of OPG (osteoprotegerin, a decoy RANKL receptor) to the co-culture system completely blocked osteoclast induction, as did addition of anti-CD44 antibody. Furthermore, intravenous injection of B9/BM1 cells substantially increased the numbers of TRAP-positive osteoclasts detected in mice in vivo. Taken together, these findings suggest that B9/BM1 myeloma cells act via CD44 to stimulate RANKL expression on BMECs, which in turn physically interact with osteoclast progenitors to promote their differentiation to osteoclasts and metastasis in bone marrow.